Introduction
In most of the studies, either the study on mixed convection in a square cavity with isothermal vertical walls or study on natural convection in a square cavity with partially thermally active walls have been considered. To best of our knowledge, mixed convection in a square cavity with partially thermally active side walls is not reported so far. Moreover, the effects of partial heating/cooling on mixed convection are important especially in the cooling of electronic equipments. So, the main aim of the present chapter is determining the optimum location of the heating and cooling regions on respective vertical walls in mixed convection with different internal heat generation or absorption parameters.
2 Mathematical formulation
Unsteady, laminar, incompressible combined convective flow and heat transfer in a two dimensional square cavity of size L filled with air is considered. The physical model and the coordinate system considered in this investigation are shown in Figure 6 .1(a). The Cartesian coordinates (x, y) with the corresponding velocity components (u, v) are also indicated in the Boussinesq approximation is valid. It is further assumed that the viscous dissipation is neglected in the study. By taking up the above mentioned assumptions, the unsteady governing equations for conservations of mass, momentum and energy can be written as
where t is the time, u and v are the velocity components in the x-and y-directions, respectively, p is the pressure, T is the temperature, x and y are the coordinate directions. The parameters The initial and boundary conditions for the problem can be written as follows:
Dimensionless variables for the present problem are defined as follows
Using the dimensionless variables for the equations (6.1)-(6.5), the following set of governing equations in the non-dimensional form is obtained by eliminating pressure term from the resulting non-dimensional equations (6.2) and (6.3). The dimensionless initial and boundary conditions of the problem under consideration can be written as , respectively, where h is length of the heating portion. The finite volume method is applied to obtain solution for the equations (6.7) -(6.10) together with the boundary conditions (6.11).
Results and discussions
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Effect of internal heat generation or absorption on flow and temperature fields
Effect of internal heat absorption or generation on isotherms at Ri = 1.0 is illustrated in Figure 6 .5. When the internal heat generation or absorption parameter is taken as −3, the internal heat absorption comes to effect in Figure 6 .5(i). High temperature gradients occur along heating region as strong boundary layers are formed. Also, isotherms are distributed in upper half of the cavity due to location of heating and cooling regions on their respective walls.
While considering remaining location of the regions at 3 , the temperature contours are clustered near the heating region. On increasing internal heat generation or absorption parameter from −3 to 0, the strong boundary layers become weak along the heating region in Figure 6 .5(ii). It is also found that the thin boundary layers are formed along the cooling region.
The same effect of heat transfer continues for all locations of thermally active regions at 0 .
When the internal heat generation or absorption parameter is increased from 0 to 3, the internal heat generation effect becomes strong, see Figure 6 .5(iii). The weak boundary layer along the heating region disappears whereas the strong boundary layers are formed along the cooling 83 region due to the effect of internal heat generation. It is observed that changing thermally active locations does not influence in the heat transfer mechanism when the internal heat absorption or generation parameter comes to the effect. Figure 6 .6 depicts the effect of internal heat absorption or generation on flow field. Figure 6 .6(i) shows that the single eddy occupies almost whole cavity at = −3. There are no considerable changes observed in the flow pattern of fluid while changing the heat generation or absorption parameter as well as changing thermally active locations. The absolute value of max is monotonically increased on increasing the internal heat generation/absorption parameter from -3 to 3 at Top-Top and Bottom-Top cases whereas it is monotonically decreased at the remaining cases. Figure 6 .7 illustrates the Mid-height velocity for different in the Middle-Middle case with Ri=1. The fluid velocity is decreased on increasing the internal heat generation or absorption parameters from −3 to 3.
Heat transfer rate

The local Nusselt numbers for different thermally active locations and two different
Richardson numbers with 0 are depicted in Figure 6 .8. It is observed that the heat transfer rate seems to be high at bottom of heating region at both mode of the convection for the thermally active regions Middle-Middle, Top-Top and Top-Bottom. Moreover, it is gradually reduced in the middle of heating region. There is a rise in the local Nusselt number curve at the top edge of the heating region. There is a space to move the fluid very freely. It is also observed that the heat transfer rate seems to be high at any edge which is connected with adiabatic portion and not bounded with either one of horizontal walls. In 
